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1 . nm<D^i^ 
1 ) -ffijs: 



NH 



( I A) 



3. 4-v^aa's:>v;L/S, 7i^5^;L/S. 3 



-Xa -R^^)b^^>v;L/S*gt)U. /i^oR^a^; 

;!)^* i: =b tC 7 X - ;i/ S 1^ ft T ;:)^ , 
(iii ) R ^^iO^/)^7K^]^?egft b . 
-Xg " R ^^i: R ^^A^ i: X) tc x^/l/S^-^ft T . 
-Xa - R R.2a/j; t =& tc n -Tf^;i/g*^fi 
TA^. -Xg -R^^A^"'^>S?/L'SS'atoU, 
R-3/^7 I -yL/S^-aftTT!)^, -Xg -R^^7b^7 

/)^> trc«-Xa - R ^^/J^'^ > vvi/g^aft L , 

(iv) R^3«Oi^*/)5;K3SI^?^^^t>U. 



2 , 3. 4-xh^tKa>-<V 

4: y 'J /u s , 1 - f □ u V - ;i/ a , 4 - 7 
y y S ^ 4 - t K □ 4: f i; y s * g t) 
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T , ^ « 




^ . $ fcli 

(vi) -Xa - R R 6C7K^|jE r 

^ tt 2 - tf u V yi/ § ^ a t3 r • ■ 

2 ) it ^ Z)^* . 

1 - 7^/-3-A;>i/;u/;r7-v>, 
1 - 7^>'-3-7i:?t^;Ui^7-5;>, 

1 - 7 ^ >^ - 3 - ^ a * •> ^l' ^" 7 - > > , 
1 - 7^/-1-7i-;U-3-7i±.;i/i^7- 

1-7^y-3. 3-vX^;i/i/7^v>> 
1-7^y-3-'^>$?/l/-3-7i-;u^7- 

1 - 75>'-3->i^/l'-3-7i-;i/^J^7::i5; 

1 - 7^y-3-'s:>v;i/-3->^yi/:r7iiv 
> t /c tt 

1-7^y-3. 3-'2^-n-7^;i/i/'7-->">, 

5 ) it ^ life 

1 - tr ^ V > ;u m c k ^ v K ^ K , 

2. 3. 4-Th^CKP)-<'V4^y 

'J > ;j ;i/ /-n t K ^ 5/ K -< ^ K , 

1 - f □ U V > ^ ^1/ '1^ t K ^ V K ^ K . 

4 - VI/ 7 > ^ ;i/ ?r; t F ^ V h' ^ K ^ 



1-7^7-3 - (4-^7an'K>$;yu) ^7- 

i-7^/-3 - (4-7;l/7^D^>v;L/) cry 

1-7^/-3 - (4->«h4^'>'K>vyi/)^f7 
~ V > . 

1-7^y-3 - (4-><5?-;i/'s:>v;i/) /r7- 
^ V > . 

i-7^y-3 - (l-"^-7^;u;<f-;i/) ^7:1 

1-7^ y - 3- (3--ba'K>5;;u> Cf7=- 

1-7^y-3 - (3-7x-;u-2-7P'^- 

10) 7 - > . ^ fc u 
1-7^y-3 - (3. 4-i^^aa/>;>-:/;u) 

y 7 V > 

3 ) it^^ Jji. 

1 - 7^y-i - >f-;u-3-'s:>':;;L/>/7-5; 

> s fc 

1 - ( 4 - t K □ + ) tT'^ U > /J Vb C K 5 

5 ) it^^iiit^. 

N ' - ^ f Vb - 4 - ^ 71/ 7 ^ U > ;0 ;L/ C K ^ V K 

^ K * fc « 
N • - n - T □ C'Vl/ - 1 - ( 4 - t K a 4^ i/ ) f 

'J V > }[y vt; t K ^ V K ^ K 

7 ) it^^ts^. 

1 - 7^y - 1 - 7 x^^}{^cf7^vy. 

1.-7^y-1 - '^>5?;Ui^7-$?>. 
1-7^/ - 1- (3-7x-;L/7"Qt:";i/) Cf7 

1 -->^n/>C>^;i/;»(f;i/^^7-':? 

> S /C W 

1 - 7 ^ y - 1 - ( 2 - f 'J V ;l/ ) ^ 7 - > 
3 ) 

i ) -!323S 
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R' • X, 



;«\^scH, (tt) 

NH 

R»*-NHNHi (i) 

T- ? n fb ^ S 15 5 it -5 /)^ , 
ii) 



CM 



(IV) 



C cin <7) IH ^ « »2 1 15) U S ^ ^ ^ T , ] 



\ 



/^\^K-HH, (I A) 



tJia¥2-42053 (3) 

9 ) -iss: 



NH 



I 



( I B) 



>S*fcttgl$«S2-41®<07A/->--U/>S^a 
ID U . 



7yi/4=;i/S, i^^&7'-10fll(^7i-;i/7A/4: 



7K fiS S 1 IS T- g ^ n T ^ 



/^/•c U , R^b/,^ tK ^ H ? ^ a ft t , f)^ o. 
T- ^ 3 n ^ ^fc ^ «!) ^ U ^ n 6 <7) S ;)Q iS ^ W5c/) 
*^B^«E^i:LT^ffl^7^y^^7-v>'i^5 

^ 0-* ^ n 6 «• ^ ^ T 5 n ^ tc na T o 

c 6 ^ U < li . 2ts: ^ 
1 ) -95jC 



x» 



\ 



N\^M-Mir. ( [ A) 



MR 

To ] 



?■ X.^ I 

V 8../''\^«-»H» ( la) • 

HH 

] 

1912^, ^-r^-K (HalllanJ) 7^yffi 

J^^lCjJSbTffi^Lrc [Haillard.L.C.ComDt. 
Rend.Soc.Sio!.. 72.599( 1912)] , ^ L T C (75 g 
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1968f^iCSOs ^-/\'- (Rahbar) « ^ ^ a 

ig/jtlT'&C:i:€ffiSLrfc (Rahbar. S. , CI in. Chin. 
Acia..22.296{1968) 3 » a 6 (C C <7)HbAIc <^tt:^ 

( Ainadori)feii^ U/c^T$S^ UT^r^^C <h [ Koe- 
nig, R. J. . Biobstein, S. H. ,& Cerani, A. , J, Biol . 
Chen. ,252^ 2992(1977)], S C (D S P5 « B ^ 
e^(nonenzyDiatic)lCjec:sc t [Stevens, V. J. , 
Vlassara.H..Abati.A..5 Ceraiiii,A..J.BioL 
Chen. .212^ 2998( 1977) <»: R« 6 u: 5 tiTzC 

Ttm 1 9 y /<<7n(D7 ^ y s^fj^Cf \^ - ^ 

> (glycosylation) ^^eCL. 7vK'Jfc&4^ 
^I^IU ( AGE tl8SB^<6- ) ] <7)SS 



n o ^ iif , ^ ^ □ > T- « ig ^ 35^ v:? « 
e;^7C?:^<7)2.7 '> =3 >'yi/ft/)^iec o t ^> 

0 [Honnicr, V.H.ct al.. the Hailtard Reaction 
in Foods and Nutri t ion, ACS Synposiun Series. 

215, 432. Am. Chera. See. . Washi ngton, 0. C. ( 1983) ] . 
^ [fQ ?S 7 ;u T ^ > T- 1) ^ m S tc ^> T «. 
>r U 3 5/ /Ht ^ n ii L/ T ^ [ Guthrow, C. E. 
et al. . Proc. Natl. Acad. Sci. U.S., 76.,4258 
(1979)] , 5 5tc^^'; ufcitofS^i >A"^? 

^a-$•v:7;^^c$5l^^ig.U12HS!fa^c^^rc•^TS?i^T 

[Honnicr, V. H. et al . , CI i n. Endocri no I . Hctab. . 
11.431(1982)] /j^iajHfl 0Tl^5). 

<t n -5 i: ^ < ft i« I9l $c b 'S: ^-Mrf 5* >5: ^ > /\* S T- 

-5 a d ^ :^ ^ u > (c ^>^^ T ^ y =j i/ ;u ft 



S/rfgTU. TaT7-t:<7)fpm^Sl:ftC<<'5: 

«y^w:T^C^>'J -(Brown!ee)6iC<fe'2) tU 
T © ii 0 T* 3? -5 (Brownl ee, H. et al . . Sc i ence. 
232.1629(1986)] . 



(CHOH) 4 + HB, KH 

' CH 

CH.oa 

(CHOH) « 
I 

CHtOH 

^ - - ACE 

^ I 

CH, 

1 

CO 

I 

(CHOH) 3 
I 

CHsOH 

P^m(Di^^. ^3^;i/=i-;^<t(Df5^uEm<7)iofSu: 

S - S fS^^lg/lUf ^ [Honnier, 
V.H.8 Ceraml , A. CI 1 n, Endocr i no! . Hetab. 11,431 
(1982)] p 

i7 'J 'J XOi^y 35/;i/ftlCf*o TM^, ^ 

^>t9, il(D <k ^ ^it^^m^t ^ J: ^ y X (D ^it 
t ^ < L>X o (Chiou. S. II. . Chy lack. L. 
T.,Jr..Tung.H.H.,& Bunn. F. . J. Biol . Chen. 256, 
5176(1981)3 . 

a^^m^ic^^r - fy . x^x^y^t 

>; V > <h t K Q 4^ 5^ U 5/ > tC ^ > /N* II T- tfe 

nr^O [Honnicr, V.H. .Stevens, V. J. . 8 Cerami . 
A..Haillard Reactions in Food , P rog . Food 
Nutr.Sci. 5_j.315. Pcrgamon Press, London] , tfag 
Si7)fiEfttCt)fia]i/J^39^^^^6nTt^'5[ Rose- 
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nburg, H. , Hodrak, J. B. , Massing. J. H. , Al -Turk. 
W.A,, & Stohs. S. J. , Blochea. Bioohys. Res. Coo- 
mun.gt. 498(1979) ] „ 

(Honnier. V.H. et a I . . CI i n. Endocri nol . 
Hetab.ri. 431 (1982) 3 • 

^ i^f fit /c i:t T- ^ < , i^it) iz^^Jii^(r>m 

> e" h o (in. yi tro ) ^> T , > -< ^ - K S 
^'^m±t ^ Z t . 5 5 tC 7 ^ y 7 - i/ > ^ 

(Advanced Jll ycosy I at ion i.nd Products)^?) ^ 
tF^^^l^n^Zt^ffkLtn [Brown lee, H. et al . , 
Science. 232^1629(1988) ] , X (D m ^ tj 

r2^«?K^1^»?S fctt^^gj 1 -3 <7)7;i/4^ 

Ji^B^mtiL. R^^«7^ys, th'^vyg. 
$?7;u4=;i/7^ys (RS5Si-3i®) , 
;l/ 7 ^ / , 'x" > ^1/ 7 ^ y , 7 * ;i/ 7 ^ y ( gJS 
^5Jil--3fIll), v7i-;L/7^y, 2-5^x- 
Jiyy^ ^fiy ^ y . 2~7-^^;b^^;L/7^y^rc 
« 2 - > 3 - cfc CP 4 - f 'J > - ;l/ ^ ^ ;l/ 7 ^ y 

trC a ffj i: U T ^ ^ T- ^ ^ g 53 ^ n T 35 19 , 
(S) :^ 5^- 1-^ 2? 755,123^^^SC« 

I ( D ) 

.VKNH, 

[^^. Rtt7i^?^;i/, 3-7r-;i/raf;t/, 
$ /i: « A □ y > 1^ 5^ 55 ^ 0^ 7 ;t/ 4: S 1 (S T- a 
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2-12053 (5) 

y^r7-5;>©7^ys (^^7-->ystc^^b 

^ii$gu, 7vK';fe{i^^?i5/)>?etc5gisi^ 

? 8 tC?^KiaS62-1421 14 ^BfllffiSTMi, 7 7 K 

jgflHT^^^S (^7-i?yS(cfe^bfc7^y 
§ ) ^ ^ T ^ ft: ^ i^D 6 ^ ^ z :7 u =1 ;l/ ft ^ 
^^^^^<^^^^n\mr ^m^^^ty^fr.^^ nx fsy;) . 
Si*e^(c:tt75yi!^7-v>, a-tK^vyt 

MBS 82-45593^ r>5:t)^7i^l2?t2'p 210,291^ 
I 

II (C) 



rc«fgS7;L/4^;i/S^at)-r o J 

T- ^ a n ^ it ^ %i ffi aij t u T ^ m T- -2, g 53 

®^5^B3 47-9596^8gfiBS35 J:l/Den»ent N0.66- 
26. 286<^abstract(C ii 

BiN N — C NHBe 

(E) 

Ee NAe 

nuTc>^iSJ$^g^i ji-6il<7)7yi/4^;i/g^rcw 
1^ISIJ;(±^07kKST-il^^nTo^s7';t^-<;7u 
y i^S^-a^^U. 8e«7K^i^? , llli.X±a)7KK 
ST-@^^nTt)J:o^7U1t-^'^7U^f^, ^/c«, 
iSmSft:(if^tt«|(Ofi>S3!t&l-6li(07;U4^;i/§ 

T-igS, ) 

vfF^n^it^mt^^^L^mtLxrn'iT^^nxs^so. 

(S>i¥:mWll- 3.377.381^^fflS{Ctt. -^-^ 

Rir 

I ^Rw 

A, — CHx — Nfl-C — N — (F) 
II 

NR, 



r- ^ n ^ {t ^ ^ /J^ ^ fit 9J i: b T ^ ffl T- ^ ^ S Pnl 
®^P,g eg 50-77328^ T'Srt? 6 ^ffll^rF 3.972.932 

«jj 1 6 (H (7D 7 ^1/ * © ^ 7 =1 4^ '> S T- 
^0, Rigi:R2g«'^°<'^'>* 7|c&S$fc«KSJ 
a 1 - 4 il 0) 7 ^1/ + ^ 7 =^ ^ ^' 

0, R3g^ R'3gi:R'3gti7K^l^>?$ t 



?l|Ra¥ 2-42053 (6) 
R^g- R'3g^5«feCf R"3g«l3l^tC?^ST5>Ct 

7^yS^fc«£feiR&1'-4fiS(7)7;U + yu^1IIll 

21111 T-sg^$n§7^yM*at)U. Rsg^J^fc 

^^,^«7->/l/S*^t';^)*> Rsg'tReg/^^'^^ b 

u:^oX7 fu^vry ^ -> ^ □ 7 ^ r > ^ re- 
u 7 ^ 4^ T > s ^ ^ "5" p ( /"c rc u , R ^ 

^}\ymx-. Rog. RzQ^ R5yalR5^/)^7K3^ 
WL=F^nt)t . RlgtR2g«<i:t>IC^f ^l/M 

T- ^ ^ n -g) < t ^ % /J^ ^ E 111 t U T ^- m X- (?) ^ S Tnl 

c n T ^ o 
[ H o ftl 3 

'c;.>-v'-" "■' 



( j ) R2ai:R^^/J^i:^)tC7K>^l^.?^-^ftb. 
O-Xa - R ^^Zj^ n ^ □ 4^ ;i/ 
^, '^>5/;^S^ A-'C^oa^yVJi/^. 4-7 
□'K >$^;i/S, 4 - :>« h 4^->'^>5?;i/g, 4 
^ ^=f')V^yV JVB. 3 - - h □ ^ > V S ^ 3 . 
4-->'^QQ/>:>5/;us> 7i^^^i/M, 3-7 
2-7'a'^-^uS$fctt1 - :^7^;i'^( 

(H) R2a(7)^/,;7K3R1SI?*^^0. A^o 

/?<t:^jtC7i^;L/S'«:^tJT/)^, 
(iii ) R^^<D?f/ji7K^IS^*S*3b. 
-Xa -R^^i:R2^/)>i:=blCXf^;i/S«:^10f rtv 
-X, - R^^tR^^fJ^ th^n -r^}V^_^^tD 

a 



Xa -R^^/J^'^Vv^l^S^^^b. 

X. -R^^fpy 



(IV) R^3<7)^ittf TKjRIS^^at) b , 

1- (1. 2. 3. 4-Th^t:Ka)-fV 
4: y ;i/ S ; ' 1 - a - -"^ 11 * 4 - ^ ^1^ 7 * 
'"^ tj y S ^ rc « 4 - t >• a 4^ 5/ c: 'J 5/ y S ^ *3 



\m. T-7K5n-5S/^4 /I/ 



'J 5? y b , ft^O R-^^^r □ t*/l/g* 
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(vi> -Xg - R^^tR^^tr thiZTHP.i^.^^m 

t ri: 2 - f u ^1/ S «■ ^tt T » ] 

DO s , 

2 ) 'tne>(Dm'^y5ti. 35 eta- 

3) ( I A ) T-jn$n$ib^«!)€:gO, 
X.. I 

V >\ ^M-HH. ( I B) 

^ -R"/ 

HH 

1 - 4lli7)7;t/=34=5^S^rc«^ha§1 (@/)^e 



?^ra¥2-'12053 (7) 

>S^rc«j9$3Ra2-4il<?D7;u>r-U>S$a 

rc u 7 I -vi/S^-at) b 

7;i/=t=;L/S, ^?R&7~101<7)7x-yi/7;U4: 

;l/ M $ (3: t: u 5^ ;l/ g ^ a ^3 u . 

, ^ ^ 0> « M g T- ^ ^ g ^ 1^ ? ^ 1 (Hi /if t:^ ^ 

fc re L , R -^tf 7KJ5l^?*at)U, A»o 

-Xt3 - R^^^^ttK^I^?, x^/l/M$ 

rcidi7i^;u§'£'at:)T6(7)^g^<„ ] 

T- /i^ a n s it ^ ^ rcii ^ n 6 <D ffi /iQ ffi ^ ^ 'x/) 

So 



7^/ir7-v>wsllS3R^^s kcry-v 
y S ici^ ^ u rc 7 ^ y S ) 7 V K U l£ f5 ^ ^ 

M«et.t?g14tf«-&i:$nTV^S7^>'S^:t4^ 
U fc 1) -f"^ - K SP5fflSiS11 ^ ^- T S C 

eji 7 ^ y 7 - V ><D 7 :i V y S tc g j$b ^ € 

-flSis: (IB) T-jn$ns*%f!«^b^?*) 

(D-gIS«-fl3jJ:(C). (D), (E>> (F), 
35 J: a* (G) X-7r^^t\-^\t^^tW}%iy^m-X'^ 
So U/)^U^/r5-ia5!C (C) T-/T^$nsib^«!l 
Xt^mm. -Wl^ kD) . ( F ) 35«tt/ ( G ) T 

$ n s <fc ^ ti ^ E > - jJ: ( e ) T- ? n 

-2) ft ^ 1^5 55 'L^ m t U T ^ ffl T' a -2) g Tnl >rs ? n T 
3? 0 , U o T C n 6 CO as «/) ^) cfc ffl 6 ti 
7|cJSf91.ib^1«!l/^X-r^-K5Pc:ffl§S11$:^TS 



-lasc ( lA) x-^5ns<b^?«5«<i^tcgi*«i 

7^1/34^5/^, 7;t/=t^U>Si>J:0*7A/<r-l/>' 

^^x-^s^)a)€-^C;o $Ac, ^^^ai<7)7^i/ + /u 
^rsiltii*=b^^nSo 

-Wi^ (IB) R^^/3^a*3-r6i$^Si5-7 
flS) (D a 7 ;L/ =f S . -> ^7 □ /^.> f- ;L/ , '> 
^□A,4:->;t/$)cfct>"i^^'a'\7'^JL/S^^t>U, 
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-2)t^Uj^g|i/)^a^KlUX0^X^> J:^/^. W^Im. Zl^h 

C n 6 i: U T li , f5>J ^ > t* > , i-y^ 
UV, ^'>x>, 7XU>, 7;U7fU'>, 7I:^ 

N > t" > ^? J: :^ 7 51 > ST- 35 * c 

-5 ^ 1^ fia flQ T T cfc m i^s , z is ^) 

7 1 > , f o - ;i/ > 7f 4^ y - ;u , ^ V Ti- + 
y - -/l/ . ^7V - . V ^ 7 y - ;l/ , ^' ^ 5^ 

v - yu , t" ^ y - ;i/ , 7 7 If > , f ^ > , f u 5^ 
> , f ' J 5f V > , g ^ 5? > . ^^py . ^ y 
K - ^1/ . V -< > K - -'L/ , 's: > y 7 ^ > , > v 

• $ X 5 (i m ^ ^) iif ^ U 0^ o 

m(07 i\^^J\^^tii. y^^iu. X ^ ;u , 7" n twi/ , 

7 ~ 1 0 (S <7) 7 I - ;i/ 7 /U 4= ;i/ S i: , '^CV v 

7i:^f->ug, 3-7i-;uraf;uMi5^ . 
a* 4 - 7 I -;t/T^/us^g4D u , (,>-rn<DS=fe 

71/ , -< V ^ y - /I/ , f u ;/ > , V 4= y u > , 



Wra¥2-42053 (8) 

^ 7f 7 I > . > K 'J > , o > > , 4= y u > 

V + y ' J > ^ y ' J > , T 'J > . -iy - 

> 4^ :f y U > , > y > , 4^ y 4: v 'J > , 7 

^ 5? > , r X 'J >^ > , n tw - )\j . y ^) p 

7i:^>h'J->>, ^^t^-V^V, 7i 
7iy^7v>lS35cfc(>'Cn6(0-g5in:iii&SU 
/]> © K] b T o^ * 15 ^ {/ 6 n ^ o 
-fiSjX (IB) R^^^(r>U^^t^^iot J\ 

7 ^ ^ ;i/ , X ^ ;i/ , r □ f ;l/ . r 

~4(@^07;u:34^>'S<»:ti, >ih4^->, Xh-^^v' 

ra.-K + '>, 7-h4^>'S6*<fctjFcn'5©sitH*S 
5^ IS 3-5 <fc ^ ijs ^ ^ ^ ^ ^; ftf $ u 0 N , 

-jfiiC ( IB) X5 tfllt?^j^m&1-4 
®^)7;u+u>Sttt, ;><?^i^>, x^i/>, h 

4: y u > , f □ 'J V > . f 'J 5/ V , -< > I- u > , 

-r V -< > K U > ^) a A' 7 * 'J V 15! T- il9 a o c 

n "3 (7) m u 7K as ^ T- IS ift srn T o> * /)^ , U: w a 

(S jft T- cio ^ o 

{ I A ) J:(/ ( IB) Trn^a n^ib^ 

, /Tf a tC J: 0 Xn <D 7? tt- T- K f1 iS IC ^ 1^^ 3 

n * , IS ti /)^ o m ti T- ife ^ c t /)^ 

W- !t U 0^ o 38 J ^ flfi /JQ iS t U T , |5<j iS ft5 
>fi51S. iii1teffi©<i:^<5:»USHEJS, 'ifcWSHKffi. 

^ > 7, /u ;rx > Afi iS , X 5* > ;u m > JS . > tr 
> ;l/ ;k > K IS , h vi/ x > ;u > ffi is . -f t 

{ I A ) n^U ( I B ) X- ifx 3 n -2> fb S to -S: ^ -W) 

73 . m X VX 5g m {i« i1« T- f«fi 12 (?) IK I!0 ISS 
-if o S 1.5 3 ^ C t J; 0 1^ 6 n S « 

[ >tc lUl ib ^ I-Jd 5y TV ] 
-Wi^ ( I A ) <7)^b^1«9ii, TJ52<?D:^ri;T-i3ai^ 
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B"-N<; (IV) 

-flSjX (IB) (Dit^^h-I&A (lA) ^)ib 



2-42053 (9). - 

( IV ) vff.^ n^\^.nit^^^<^u^ts,^iir^ 

Ki^mt^atfj^x-B^. 
Ris^tj««!)«, a^©»§«^e. w^tf^SET 

$ 99? a T 35 ^ ^ ?g . 5/ /J y ;i/ 3; rc « >r 
7-1', iS)li7avh^^7-<', >3^A 

o T =6 J: 0^ U , «r^<O)!)^<0S{c:ilT^t7^o 

( I A ) ib'cka ( I B ) T/1^$n«>*% 



B a tf a <D S ^ J: Cf / $ fc (i ? K iC ^ ffi 

(1) nut^jBi 

CBS-IT'S: o 

C7>'ifii?B7;u7*^>i00iJ9/fli2, i?-;u=i-;:^ 
200IIH , ^akmm cemH, rc re osii&gw 2 ^jj:cf 

2(a) <Oit^^\tZ0fAH) D H7.38(^0.5H>; > 
U . 37X; T- 1 iS > 4^ a - a > U o 

iSCTlOO i&nmij. IS)je&S3eo nm, 
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